Antitumor effects, cell selectivity and structure-activity relationship of a novel antimicrobial peptide polybia-MPI.
A novel antimicrobial peptide, polybia-MPI, was purified from the venom of the social wasp Polybia paulista. It has potent antimicrobial activity against both Gram-positive and Gram-negative bacteria, but causing no hemolysis to rat erythrocytes. To date, there is no report about its antitumor effects on any tumor cell lines. In this study we synthesized polybia-MPI and studied its antitumor efficacy and cell selectivity. Our results revealed that polybia-MPI exerts cytotoxic and antiproliferative efficacy by pore formation. It can selectively inhibit the proliferation of prostate and bladder cancer cells, but has lower cytotoxicity to normal murine fibroblasts. In addition, to investigate the structure-activity relationship of polybia-MPI, three analogs in which Leu7, Ala8 or Asp9 replaced by L-Pro were designed and synthesized. L-Pro substitution of Leu7 or Asp9 significantly reduces the content of alpha-helix conformation, and L-Pro substitution of Ala8 can disrupt the alpha-helix conformation thoroughly. The L-Pro substitution induces a significant reduction of antitumor activity, indicating that the alpha-helix conformation of polybia-MPI is important for its antitumor activity. In summary, polybia-MPI may offer a novel therapeutic strategy in the treatment of prostate cancer and bladder cancer, considering its relatively lower cytotoxicity to normal cells.